ABSTRACT
INTRODUCTION
The incidence of oral and dental trauma affecting anterior teeth increases significantly, upper central incisors are mentioned by researchers as the most likely 1 and cases usually fall within the age group from 10 to 14 years [2] [3] . According to Tarján & Gábris 4 , the most frequent causes are falls, followed by strokes of various origins, car accidents, trauma in the practice of sports, fights, etc., which vary by sex. Venturini et al. 5 think that horizontal fractures in anterior teeth derive from severe trauma.
Root fractures usually affect the middle third, accounting for about 20 to 25% of cases, and there can be necrosis of tooth pulp due to disruption of the nervousvascular bundle 2 . According to Andreasen & Andreasen 1 , the signs of pulp necrosis are: changes in crown color, negative sensitivity test, and presence of periapical bone rarefaction in radiography. Pulp necrosis associated with trauma can lead to changes in hydrogen pressure (pH) and contamination, causing tissue resorption. Estrela & Figueiredo 6 evaluated the chemical and mechanical effect of calcium hydroxide paste inserted into root canals affected by chronic apical periodontitis 5 . school (60.4%), followed by households (26.4%), and these researchers regard trauma as a public health problem.
Calcium hydroxide paste has a mineralizing action, due to high pH, and it can stimulate deposition of minerals on the fracture line, besides promoting maintenance of cortical alveolar bone 6 . The effect of this medicine depends on dissociation of compound into hydroxyl and calcium ions. An oily vehicle promotes slow and continuous diffusion of these ions. Researchers suggest, in cases of root fractures with pulp necrosis, periodic changes every 60 days. Also, Andreasen & Andreasen 1 stress that, in cases requiring endodontic intervention on root fractures, we may initiate therapy using calcium hydroxide. After successive changes in this medicine, a hard tissue barrier can be formed in the apical region of the crown, a fact that allows root canal obturation. Calcium hydroxide, due to its mineralizing and bactericidal properties, is widely accepted and used to repair horizontal root fractures. However, recently, the option of using mineral trioxide aggregate (MTA) emerged 2 .
CASE REPORT
A male patient, 44 years old, was referred to a public oral health service for endodontic treatment of maxillary central incisor, reporting a dental trauma history. Initially, anamnesis revealed the occurrence of dental trauma during the practice of sports: he was 'elbowed' in the anterior area of the mouth, in the upper right incisor. Soon after the incident, he sought urgent care reporting pain symptoms in the anterosuperior region. Clinically, the tooth exhibited mobility, without alveoli displacement, a situation that suggests concussion or subluxation. The therapy established was analgesic and anti-inflammatory prescription, patient guidance, and control. Four months after trauma, darkening was found in the crown of tooth number 11 and the patient was referred to endodontic evaluation.
In the initial appointment, electrical and thermal tooth tests were conducted, with a negative response. In addition, the tooth had grade I mobility during palpation and horizontal and vertical impact tests showed positive responses. Radiographic examination revealed root fracture in the apical third, with signs of root resorption ( Figure 1) . Thus, the diagnosis of tooth number 11 was suggestive of pulp necrosis, resulting from buccodental trauma with fracture in the root apical third. After opening pulp chamber, mucus bloody intracanal exudate was observed. There was gradual canal neutralization and endodontic therapy was established with periodic changes in calcium Containment of traumatized tooth can preserve crown vitality and avoid resorption or migration.
This article presents a case of horizontal root fracture in the apical third treated by endodontic procedures, using calcium hydroxide between sessions.
According to Andreasen & Andreasen 1 and Caprioglio & lavagnoli 7 , root fractures in permanent teeth predominantly affect the upper central incisors in individuals aged between 11 and 20 years and 20 to 44% of cases evolve to pulp necrosis. In cases of root fracture, researchers recommend, in addition to other measures, instant fragment repositioning and strict containment within a 2 to 3-month period.
Tosta & Imura 8 confirmed the importance of resorting to containment in root fracture of permanent teeth, because otherwise the pulp tissue of the crown fragment tends to become necrotic. Examining a patient affected by dental trauma is key to execute a treatment plan.
Rosenberg et al. 9 compared root resistance after application of calcium hydroxide paste and these authors concluded that resistance increases depending on the medication time.
Fidel et al. 10 presented a case of tooth fracture in a young patient, treated with calcium hydroxide; medication change must occur during the apexification process. After endodontic therapy, the tooth was monitored for 12 years to demonstrate success.
Mehlman 11 recommended that teeth affected by trauma must be monitored to check root vitality for at least three months after the accident. Teeth with viable pulp should be maintained without endodontic therapy, while, given the negative test for vitality, the canal must be immediately opened, cleaned, and filled with calcium hydroxide.
According to Saoud et al. 12 traumatized teth with horizontal root fractures resulting in pulp necrosis and inflammtory root resortions are traditionally,treated with conventional root canal therapy.
According to Mesgarzadeh et al. 13 , early procedures in dental trauma are critical in terms of the time and quality of repair. Just as Qin 14 concluded that the evaluation of pulp damage is key to define treatment.
Altun et al. 15 reported that the tooth most affected by trauma was maxillary central incisor (88.2%); the most common situation was walking or running (40.3%); and the most common types of fracture involved enamel (44.6%). Bendo et al. 16 found that the age most susceptible to dental trauma ranged from 9 to 14 years. In turn, AdekoyaSofowora et al. 17 observed that most accidents occur at hydroxide paste associated with paramonochlorophenol. After each paste change, a periapical radiograph was performed to check root canal filling (Figure 2) . After an 18 month-period, a barrier was clinically found close to the fracture line, as demonstrated when penetrating the canal with an endodontic instrument. Apical resistance to an endodontic instrument (K-file type) number 60 and absence of signs and symptoms added to radiographic data enabled root canal obturation close to the fracture line; apical fragment was kept (Figure 2) . Then, the patient was referred to tooth repair and he was advised to come back for clinical and radiographic control. After 5 months, the first control, absence of signs and symptoms was clinically found, with negative percussion, palpation, and mobility. Radiographically, there were lamina dura and rounded fracture margins (Figure 3) . A second control (6 months) was carried out, and no clinical and radiographic changes were found. Later, a third control was performed without evidence of changes. According to the theoretical framework adopted, we may conclude that, due to horizontal root fracture in the apical third, endodontic therapy must be undertaken in multiple sessions with intracanal medication, using calcium hydroxide and crown obturation after root apexification.
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KS SANTOS was in charge of the diagnosis, planning, and execution of this clinical case, also contributing to prepare the manuscript. MAS MIRANZI contributed to monitor the patient and prepare the manuscript. BAS MIRANZI, SF SANTOS, and AJS MIRANZI contributed to monitor the patient, review the literature, and prepare the manuscript. associated with the drug is related to diffusion of hydroxyl ions. An oily vehicle favors a slower release of these ions, and this is suggested for the last phase of medication use. In a successful endodontic therapy of tooth root fracture, the formation of a hard tissue barrier is observed apically to the crown 1 . Along with this clinical finding (Figure 3) , there is obliteration of the apical canal. Monitoring this tooth must go on for a long time and Fidel et al. 10 recommended that radiographs are repeated annually for 12 years.
Radiographic evaluation provides significant information to check apical repair. The vast majority of root fracture cases can be solved through repositioning, containment, and follow-up. However, in the clinical case described, endodontic therapy with calcium hydroxide has proved to be effective, as shown by clinical and radiographic findings 2 .
CONCLUSION DISCUSSION
Emergency care provided to a victim of trauma is important for successful therapy. The longer length of time after trauma and before the first procedure, the more difficult the repair process becomes. Early manipulation of fragments may facilitate repair. In this clinical case, the patient had already been provided with care, but he showed symptoms and, after diagnosis and treatment planning, access surgery was undertaken and the diagnosis of pulp necrosis could be confirmed. Radiographic examination revealed presence of horizontal root fracture in the apical third (Figure 1) .
In order to achieve the desired success, there is a need for fast and accurate diagnosis by the professional. Thus, the dental surgeon must be aware of clinical and radiographic information.
According to Andreasen & Andreasen 1 , the initial approach in cases of root fracture is crown repositioning, when displacement occurs, and splinting.
In cases of pulp necrosis due to root fracture, just as in this clinical case, a therapy inducing simultaneous formation of hard tissue barrier at the fracture site must be established [7] [8] . Calcium hydroxide, due to its action mechanism, is the drug of choice. This action is related to dissociation of its ions, the latter have mineralizing and bactericidal effects; manipulation of calcium hydroxide in a semi-oily vehicle promotes a dissociation into ions that enables the induction of perifracture hard tissue and increased pH potentiates its bacteriostatic action, by promoting clearance of the infectious process and stimulating tissue repair 6,9-13 . Time is key to enable effectiveness of intracanal medication. Thus, a change in calcium hydroxide within 60 days is recommended. It seems that the vehicle type
